The ubiquitin 26S proteasome proteolytic pathway.
Much of plant physiology, growth, and development is controlled by the selective removal of short-lived regulatory proteins. One important proteolytic pathway involves the small protein ubiquitin (Ub) and the 26S proteasome, a 2-MDa protease complex. In this pathway, Ub is attached to proteins destined for degradation; the resulting Ub-protein conjugates are then recognized and catabolized by the 26S proteasome. This review describes our current understanding of the pathway in plants at the biochemical, genomic, and genetic levels, using Arabidopsis thaliana as the model. Collectively, these analyses show that the Ub/26S proteasome pathway is one of the most elaborate regulatory mechanisms in plants. The genome of Arabidopsis encodes more than 1400 (or >5% of the proteome) pathway components that can be connected to almost all aspects of its biology. Most pathway components participate in the Ub-ligation reactions that choose with exquisite specificity which proteins should be ubiquitinated. What remains to be determined is the identity of the targets, which may number in the thousands in plants.